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EXACO New Universal Gear Lubri- 
ee (E.P.) protects gears against 
scoring and scuffing better than former 
lubricants. It is greatly improved in 
load carrying capacity (“E.P.” char- 
acteristics) ,anti-foaming, and stability ; 
and protects against rusting, discolora- 
tion and corrosion. 


GOVERNMENT APPROVALS 


Texaco New Universal Gear Lubri- 
cant is made in three grades: 80 (E.P.), 
90 (E.P.) and 140 (E.P.). The SAE 
80 and SAE 90 grades are fully ap- 
proved as meeting the severe require- 
ments of U. S. Army Specification 
2-105B, “Lubricant, Gear, Universal,” 
dated March 28, 1946. This specifica- 
tion does not include an SAE 140 grade, 
but Texaco New Universal Gear Lubri- 
cant 140 (E.P.) incorporates the same 
excellent qualities as the two grades 
and will duplicate them in performance 
where a heavier oil is required. 


MANY ADVANTAGES 


In addition to its protection against 
corrosion and rusting, Texaco New 


to meet today’s high torque conditions at 
both low and high speeds in automotive 


and industrial equipment. 


Universal Gear Lubricant (E.P.) has 
excellent anti-foaming characteristics. 
Foaming may cause leakage from the 
gear housing or force lubricant past 
the seals onto the brakes. Wear on gear 
teeth is prevented by the fact chat this 
lubricant will not channel under cold 
starting conditions, and has high load 
carrying properties. Excellent stability 
overcomes deposit formation even 
under extreme operation or long time 
usaB©- RECOMMENDED USES 

Texaco New Universal Gear Lubri- 
cant (E.P.) is recommended for all 
automotive (passenger, bus and truck) 
differential gears, heavy duty indus- 
trial type enclosed gears, steering gears, 
fluid lubricated universal joints of auto- 
motive equipment, and cransmission 
and final drives. 
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Automotive Hydraulic Transmissions 


HE driver of the modern automotive vehicle 
is interested in power. If he is technical im his 
interest with the “brake” 
horsepower delivered by his engine at its flywheel; 
otherwise his interest relates power to “pick-up,” 
hill climbing and speed. The power delivered by an 


he is conc erned 


engine is simply the product of a constant, the speed 
of the engine and its turning effort or “Torque. 

The torques of steam, air and hydraulic engines, 
and of series electric motors are greatest at the in- 
stant of starting, diminishing as the speed increases. 
As will be seen later, this characteristic would be 
extremely valuable in an automotive engine. How- 
ever, early attempts to utilize these engines for au- 
tomotive use were at least temporarily defeated by 
the necessity for conquering a variety of associated 
problems such as automatic boilers, large capacity 
compressors of pumps, and compact and light-weight 
generators; consequently the development of such 
engines for automotive use lagged tar behind the 
Diesei and gasoline internal combustion engine. 

Unfortunately for automotive application, the 
torque of a gasoline or Diesel engine is zero at zero 
speed. 

As illustrated by the lowest curve in Figure 1, 
the torque required at the driving wheels of an au- 
tomobile to move it along a level road will increase 
at an increasing rate as the speed is increased, the 
rate of increase being largely due to increasing air 
resistance. 

At first thought it would appear possible to cou- 
ple the engine directly to the driving wheels; this 
actually was done in at least one early racing car 
which had a very powerful low speed engine. A 
considerable excess of engine torque over the wheel 
requirement must be available however, to permit 


| 


the car to accelerate to a higher speed, the amount 
of excess obviously, being proportional to the de- 
sired acceleration or car agility. Similarly additional 
torque reserve is needed when the vehicle weight is 
increased or when steep grades must be ascended. 
Since engine torque attains a maximum at relatively 
low car speeds it is impractical and uneconomical to 
obtain the desired torque reserve by merely install- 
ing a more powerful engine, consequently the de- 
signer must find other means of increasing or mul- 
tiplying wheel torque. 

With a given amount of available power, the de- 
livered torque can be increased by decreasing the 
speed at which it is delivered. The classic method 
of accomplishing this in an automobile is to inter- 
pose a series of reduction gears (transmission and 
differential) between the engine and the wheels. 
Since the engine durability decreases rapidly as its 
speed is allowed to increase, engine speed must al- 
ways be kept below a certain value, so the possible 
operating range in any given gear is severely lim- 
ited. The three sharply curved lines in Figure 1 il- 
lustrate the available torque in low, intermediate 
and high gears of a typical automobile. To obtain 
maximum acceleration throughout the speed range 
of a conventionai transmission the driver would 
have to shift gears at points ‘A’ and '"B”. At these 
points however, the engine would be racing at equiv- 
alent high-gear car speeds of 77 and 84 miles per 
hour respectively, although the car would be actual- 
ly moving at 30 and 46 miles per hour. Obviously, 
no engine could long withstand such treatment. 

For reasons discussed above, the ratio between en- 
gine torque and the required wheel torque varies 
widely; it therefore becomes necessary to approxi- 
mate a balance between required and available 
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torque by providing several reduction gear ratios in 
either or both the transmission and differential. For 
example, in an average passenger car of conven- 
tional design the ratio of engine speed to the rear 
wheel speed varies between 14 to 1 in low gear 
and 4 to 1 in high gear (or so-called ‘‘direct drive’). 
Or from another viewpoint, it is necessary to multi- 
ply engine torque from four to fourteen times be- 
fore applying it to the driving wheels. The problem 
of properly selecting and promptly engaging the 
appropriate gear under varying road conditions 1s 
no mean one for even an expert driver. Is it possi- 
ble to accomplish, or at least simplify this problem 
by automatic means? 

So far we have chos_a to slight two other impor- 
tant facts: 

1.—A gasoline or Diesel engine produces zero 

torque at zero speed. 
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2.—The torque required to start movement of a 
stationary vehicle is momentarily very high. 
In this respect the internal combustion engine is 
poorly suited as a vehicle propellant since its static 
torque is zero and since its maximum torque occurs 
only at a considerable car speed (30 miles per hour 
in Figure 1). In the past it has, therefore, been 
necessary to introduce another mechanical compli- 
cation called a “clutch” which with careful manipu- 
iation will allow the engine to be started and raised 
to a reasonable torque-producing speed before 
more-or-less gradually applying such torque to the 
wheels. 

In summation, the basic problem in building a 
motor vehicle is to find simple means of generating, 
applying and automatically adjusting adequate 
torque to the driving wheels. The problem has not 
yet been completely solved but considerable prog- 
ress has been made. The purpose of this et wed 
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ceeding issues is to describe a number of ingenious 
and effective partial solutions of a hydraulic nature 
which have been applied to American automotive 
vehicles during recent years. 


THE FLUID COUPLING 

The fluid ~_—= also called ‘‘fluid drive,” 

“fluid flywheel” or “fluid clutch” is the basic hy- 
draulic annette in several successful hydraulic 
transmissions, and in at least one instance (a small 
motorcycle) it even comprises the entire transmis 
sion. As may be seen in Figures 2 and 3, the fluid 
coupling consists essentially of a bowl-shaped driv 
ing member or “impeller” anda very similar driven 
member or “runner,” the open sides of which are 
mounted in close proximity on concentric but com- 
pletely independent shafts. Both the impeller and 
the runner are fitted with a number of equally 
spaced radial vanes welded or riveted to each bowl 
and forming compartments. Each assembly closely 
resembles a grapefruit nalf when the pulp has been 
removed to expose the dividing membranes. In or- 
der to avoid the possible generation or transmission 
of undesirable hydraulically-induced vibrations, the 
impeller and runner are usually fitted with an un- 
equal number of vanes. Figures 2 and 3 illustrate 
fluid couplings used in popular cars. 

The coupling is filled approximately two-thirds 
full with a special fluid which forms the sole torque 
transmitting medium between the impeller and 
runner. No mechanical connection exists between 
the runner and impeller. If the coupling fluid were 
drained out, the coupling would be unable to trans 
mit any torque. If the runner is held stationary (as 
it is when connected to the rear wheels of a sta 
tionary automobile) and the impeller is revolved 
slowly by the engine, centrifugal action causes the 
hydraulic fluid to flow radially outward to the larg- 
est diameter of the impeller, across the gap to the 
runner and back through the runner compartments 
towards the center of the coupiing. As the hydraulic 
fluid is thrown from the impeller into the runner, 1! 
develops a torque in the runner which is approxi 
mately equal to the square of the impeller’s speed. 

Figure 4 illustrating the general characteristics ot 
a fluid coupling shows that zs the runner-impeller 
speed ratio is increased, the power transmitted to 
the runner also increases rapidly, until inertia is 
overcome and the automobile moves forward in 
smooth acceleration. When the car attains equill 
brium speed corresponding to the chosen throttl< 
opening, the impeller and runner speeds become 
practically equal, and the coupling then functions 
as a solid but resilient connection. 

Two other important fluid coupling characteris 
tics are: 

1.—A fluid coupling does vot multiply or increas« 

the torque applied to it (which is accom 
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plished by the deceptively similar torque con 
vertor to be discussed in a later issue). 

2.—The coupling transmits practically all torque 
exerted on it when the runner speed approxi- 
mates the impeller speed. 

Since the torque capacity of a fluid hy te in 
creases as the Sth power of the impeller diameter. 
only a slight increase in size will give a tremendous 
increase in torque. For example, a coupling only 
13” in diameter will easily and efficiently transmit 
the full torque from a 110 HP engine. This char- 
acteristic permits the designer to easily incorporate 
a fluid coupling within the engine flywheel (whence 
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the name “Fluid Flywheel’), or to place it within 
the clutch housing, or even to install it within the 
transmission. 

Because of its ability to transmit torque smoothly 
throughout impeller-runner speed ratios between 
zero and one, the fluid coupling may be used to 
complement or even replace a conventional clutch. 
It may also be used to eliminate one or two of the 
gear ranges otherwise used in a conventional trans- 
mission. Surplus energy dissipated as heat in a fluid 
coupling is believed to be comparable to that of a 
standard clutch and the latter is at a disadvantage 
in a partly engaged position since experience and 
skillful operation are required to transmit torque 
smoothly. The fluid coupling on the other hand, 
applies a steady torque that is easily adjustable 
throughout wide range by merely manipulating the 
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foot throttle. Furthermore, the fluid coupling dis- 
sipates excess heat only in proportion to the dif- 
ference between the impeller vad runner speeds and 
such speed difference is practically zero throughout 
the normal driving speed range of the automobile. 
Unlike the conventional clutch, the fluid coupling 
provides an clastic cushion between the engine and 
rear wheels which not only reduces peak loads on 
all components of the power train with resulting 
improvement in service life, but also contributes to 
the general quietness of the automobile by partially 
damping out vibrations that would otherwise be con- 
ducted and perhaps amplified by associated parts. 
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Courtesy of The Chrysler Corporation. 
z and Clutch. 


Even at engine idling speed (300-450 RPM) 
the impeller of a fluid coupling may impart suf- 
ficient torque to the runner to move or “creep” a 
car on level pavement. Under most circumstances 
this characteristic is advantageous. For example, a 
car equipped with a fluid coupling is easily con- 
trolled in parades or other slow moving traffic. 
When, as is so frequently the case, a traffic signal 
is located at a high up-grade, the car can be easily 
held on the grade by slightly depressing the accel- 
erator and will move on rapidly when the light 
changes by merely depressing the accelerator further. 
In other words, the normal but highly inconvenient 
use of a parking brake to temporarily prevent the 
car from rolling backwards is eliminated by the 
fluid coupling. A word of caution should be given 
in this particular: A fluid coupling should be pre- 
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vented from operating with the runner stationary 
for more than approximately five (5) minutes by 
shifting the associated transmission into neutral, to 
avoid overheating of the hydraulic fluid. 
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4 Courtesy of General Motors Corporation. 
Figure 3—Cadillac-Oldsmobile Type Fluid Coupling. 





The hydraulic fluid used in a fluid coupling 
usually consists of a highly refined light mineral 
oil blended with one or more additives to impart a 
number of necessary but rather special qualifications. 

The viscosity of the fluid should be as low as is 
consistent with complete lubrication of the com- 
ponent bearings, gears and the coupling seal. Con- 
trary to popular supposition any attempt to use a 
higher viscosity fluid would actually reduce the 
torque-transmitting ability of the coupling since 
torque-transmission is dependent upon a high cir- 
culation of fluid between the impeller and runner 
and is not caused by any viscous drag between the 
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two. The viscosity index or ability to maintain vis- 
cosity over a considerable temperature range should 
be reasonably high. For similar reasons the pour or 
congealing point of the fluid must be below the 
atmospheric temperature at which the coupling 1s 
expected to operate. 

The fluid must resist oxidation, evaporation, and 
formation of sludge to a high degree. All the con- 
ditions leading to undesirable oil oxidation are 
present in a fluid coupling; i.e. an excess of air, 
moderately high temperature and metal catalysis. 
It will be recalled that fully one-third of the coup- 
lings volume is air which is violently mixed with 
the fluid during operation. In many designs the all- 
important seal consists of a flexible copper bellows 
carrying a carbon-graphite seal ring which is pressed 
against a highly polished steel mating surtace by 
means of a contained spring. The fluid must not 
corrode or otherwise damage any of the materials 
which it regularly contacts. Since metallic copper is 
an active oxidation promoter an ordinary straight 
mineral fluid would tend to develop organic acids 
which would attack and destroy the bellows. For 
the above reasons the modern hydraulic coupling 
fluid contains special additives which enable it to 
resist Oxidation. 


A hydraulic coupling fluid must avoid foaming 
by quickly rejecting any entrained air since oil toam 
is neither an effective hydraulic fluid nor a lubri 
cant. The fluid must not only be practically tree 
from moisture when manufactured but aiso should 
possess the ability to separate from and reject any 
water that may subsequently contaminate it. If the 
hydraulic fluid is also used to lubricate an asso 
ciated transmission it may be required to possess 
moderate extreme pressure or oiliness characteristics. 


ELECTRICALLY-CONTROLLED 
HYDRAULIC TRANSMISSIONS 


One example of an celectrically-controlled hy- 
draulic transmission is exemplified by the Chrysler 
hydraulically operated transmission which is fur- 
nished as special equipment on current Chrysler and 
DeSoto cais. This transmission will be described in 
detail since it not only furnishes a good example of 
a relatively simple semi-automatic mechanism but 
an explanation of its operation should facilitate un- 
derstanding of the more complex transmissions to 
be described in succeeding issues. 

Engine torque is delivered to the transmission 
through a fluid coupling bolted to the flywheel and 
thence through a conventional single plate ‘‘safety” 
clutch. The word ‘‘safety’’ is applied to this clutch 
since it is largely used only during the initial en- 
gagement of the transmission at the beginning of 
the trip or during the selection of a speed range, 
or when reverse gear is used. During 95% of or- 


{ 128 } 




















LUBRIC 


dinary driving under ordinary conditions the safety 
clutch is not used. To those, however, who learned 
to drive an automobile several years ago, the mere 
physical presence of a familiar clutch pedal is said 
to provide some degree of psychological comfort. 


The mechanical portion of the transmission com- 
prises a main shaft, counter shaft, and reverse idler 
shaft which carry helical constant-mesh gears and 
two shiftable clutch sleeves necessary to provide 
four forward speeds and one reverse. The four for- 
ward specds are divided into two driving ranges, 
first and second speeds being contained in the low 
range while third and fourth are in the high range. 
By mecns of a steering post lever the driver may 
either range; subsequent shifting between 
the two speeds within that range is automatically 


} 
provided by the control system. The principal com- 


] 
select 


ponents of the transmission and the automatic con- 
trol system are illustrated in Figure 5. 


Before taking up a discussion of this transmis- 
sion, the reader should be advised that the third 
speed gear (Number 3, Fig. 5) is splined to and 
rotates with the direct speed clutch sleeve (Num- 
ber 9) 
mainshaft. Similarly, the first speed gear (No. 5) 
is free to rotate independently on the mainshaft un- 
til connected to it through the manual clutch sleeve 
(No. 10) which is splined to the mainshaft. The 
free wheeling gear (No. 2) at 
the countershaft contains a free wheeling unit or 


the assembly being free to rotate on the 


he forward end of 


“one-way clutch” which permits it to be driven b, 
the main drive pinion (No. 1) but prevents it 
from driving the pinion. The free wheeling con 
trol sleeve (No. 12) 1s operated by the direct speed 
clutch sleeve (No. 9) and ts provided as additional 
insurance that the free wheeling unit will always be 
inoperative when the transmission 1s in either 2nd 
or 4th speed. It should be noted that this free 
wheeling provision will not permit the engine to 
brake the car when the transmission is in either 1st 
ir 3rd speeds. 


The steering post range sclector lever is mechani- 
ally linked with the “manual” control sleeve (No. 
0 in Fig. 5) to enable shifting the latter to either 

forward, neutral or rearward position. In its for- 
ard position (which ts actually illustrated in Fig- 
re 5) the manual sleeve meshes with the rear of 
iainshaft gear No. 3 thereby establishing the high 
inge which includes the 3rd and 4th gears tha 
re used during 95% of normal driving. When in 
rd speed, torque from the fluid coupling is trans- 
itted by the main drive pinion (No. 1) through 
ear Nos. 2 and 4 on the countershaft and thence 
ick to the main shaft and rear wheels through gear 
Jo. 3. The gear ratio in 3rd speed is designed to 
rovide very effective acceleration and hill climbing 
bility under average conditions. 
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Fourth speed is obtained by the automatic shift- 
ing of the direct speed clutch sleeve (No. 9) to en- 
gage gear No. 1 whence torque is transmitted 
straight along the mainshaft to the rear wheels. 
Since the free wheeling unit within gear No. 2 is 
released, the countershaft is driven idly through 
gears 3 and 4. . 


In its central or neutral position the manual clutch 
sleeve permits both the 3rd and Ist speed gears 
(Nos. 3 and 5) to rotate freely on the mainshaft. 
hence no torque can be transmitted. The central 
neutral position of the manual sleeve is also utilized 
to permit the separate manual engagement of the 
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Figu !—General Characteristics of Fluid Coupling 


reverse idler gear (not shown in Fig. 5) with gear 
No. 7 by means of a separate shift fork. Since the 
reverse idler gear is mounted on a third shaft and 
is constantly in mesh with gear No. 6 on the coun- 
tershaft, a shift into reverse is facilitated because 
additional meshing with only one gear instead of 
the usual two ts all that is required from the driver. 


In its rearmost position the manual clutch sleeve 
(No. 10) engages first speed gear (No. 5) and 
thereby establishes the low speed range which in- 
cludes first and second speeds. In first speed, the di- 
rect speed clutch sleeve (No. 9) is in its rearmost 
position (as actually illustrated in Fig. 5) and 
torque is transmitted from main drive pinion No. 1 
through couatershaft gear Nos. 2 and 6, thence back 
to main shaft gear No. 5 and the connected rear 
wheels. In second speed, the direct speed clutch is 
in its forward position and torque is transmitted 
trom main drive pinion (No. 1) to main shaft gear 
(No. 3) countershaftt gears 4 and 6 and thence back 
to mainshaft gear No. 5 and the connected rear 
wheels. 


The forward or direct speed clutch sleeve is auto- 
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matically shifted to its forward position by means 
of hydraulic pressure on a piston and is automati- 
cally returned to its rearward position by means of 
a strong spring when the control system causes the 
release of hydraulic pressure. In its forward position 
the direct-speed clutch sleeve meshes with the main 
drive pinion gear (No. 1, Fig. 5) and the transmis- 
sion is in second speed of the low speed range or 
fourth speed of the high speed range, the speed be- 
ing dependent upon position of the manual sleeve 
(No. 10) that was pre-selected by the driver. Since 
the direct speed sleeve should not be allowed to 
attempt to mesh with the main drive pinion until 
both are at the same speed, the designers have inter- 
posed a blocker ring (No. 8) which prevents en- 
gagement until synchronism has been established. 

The transmission incorporates its own rotor type 
oil pump which is driven from a gear on the ex- 
treme rear end of the mainshaft (not shown in 
Figure 5), and, therefore, always runs at a speed 
proportional to the car speed. The pump is sub- 
merged in the transmission oil, and is of sufficient 
capacity and discharge pressure (app. 50 Ibs. square 
inch) to provide quick operation of the hydraulic 
shift piston when lenaia by the control system. 
The pump, therefore, operates only when the car is 
moving forward, and will not permit an automatic 
shift when the car is backed up. A pressure relief 
valve is provided to regulate discharge pressure and 
to bypass the surplus discharged oil back to the 
pump intake. 

The control system is of conspicuous ingenuity 
since it not only provides automatic gear shifting 
to meet the normal requirements of the road, but 
allows the driver to overrule or ‘take over’ the 
controls whenever he desires. Furthermore the 
driver is prevented from attempting certain actions 
that would be injurious to the car. 

In addition to the shift piston and oil pump 
mentioned above, the hydraulic portion of the con- 
trol system includes a small quick-acting pilot valve 
and the main hydraulic control valve, both being of 
the piston type. Reference to Figure 5 will show 
that the pilot valve is normally held in its upper- 
most position by means of a spring, but may be 
forced to its lower position against spring pressure 
by energizing the electric solenoid attached to it. 
On the other hand, the main valve is normally held 
to its lower or closed position by spring pressure, 
and will remain there as long as the pilot valve is 
down. In this position the main valve cuts off oil 
pressure to the viet oer which consequently re- 
turns to its rearward position under spring pres- 
sure, and shifts the gears from fourth speed to third 
(or from second to first). In other words such a 
“downshift’’ occurs whenever the solenoid receives 
current. Regardless of the position of the pilot valve, 
however, the transmission will return to first or 
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third speed when the car is parked and the ignitior 
is turned off, since no oil pressure is then availabl 
to motivate the shift to a higher gear. 


Before proceeding to consideration of the ele 
trical portion of the control system the reader shoul: 
consider the interrupter switch which is mounte 
adjacent to the hydraulic shift piston. Those driver 
who have attempted to shift a conventional trans 
mission out of gear when the car is moving wil 
remember that considerable force is required unles 
the applied engine torque is eliminated as by de 
pressing the clutch pedal. Similarly, in the DeSoto 
or Chrysler transmission it is necessary to relie\ 
the torque load on the teeth before the synchro 
sleeve (No. 9) can be disengaged for a down shit 
into third (or first) gear. The interrupter switch i: 
connection with the relay is designed to momen 
tarily interrupt or cut off the engine ignition cu: 
rent by producing a ground in parallel with the dis 
tributor points. Examination of Figure 5 will show 
that the outer edge of the hydraulic shift piston to 
gether with a groove in its skirt form a cam surfac: 
which raises and lowers the interrupter switch ball 
whenever the piston passes it in either direction but 
an engine interruption is only obtained on the r 
turn stroke due to the series connection of the 
switch and relay points. The dimensions of the cam 
and the speed of the hydraulic piston are such that 
the engine ignition circuit is interrupted for onl; 
three or four individual cylinder explosions; con- 
sequently the infinitesimal engine hesitation caused 
by the interrupter switch while amply sufficient to 
accomplish its purpose can not be detected by the 
average driver. 

In addition to the pilot valve solenoid and inte: 
rupter switch, the remainder of the control system 
contains a relay, governor, ignition switch, kick- 
down and upper limit switch and an anti-stall con- 
trol which have the following important functions. 
From the wiring diagram in Figure 5 it will be 
noticed that all of these remaining devices are el 
trically connected to the pilot valve solenoid an 
that any one, or all in concert, may control the 
solenoid and thereby either cause or prevent an 
automatic gear shift. 


The relay is an automatic switch which conta 
two sets of contact points that are normally open 


4 


When the relay winding is energized (as indicated 
in Figure 5), both sets of points are closed aid 
current may flow through them. The upper pair of 


points control the solenoid and hence the piiot 
valve, main valve and hydraulic shift piston. 

The governor is also an automatic switch con- 
taining one set of contact points which are open 
or closed by centrifugal action of counterweig!‘s. 
The governor is one of the devices (govern »r, 
kickdown switch, upper limit switch) which e 
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cise control over the automatic shift. The governor 
is geared to countershaft gear No. 11 and therefore 
runs at speeds proportional to the rear wheels. The 
governor contact points are normally closed but are 
forced open and break the governor circuit when- 
ever the car speed exceeds 12 to 14 miles per hour 
in third speed (or 6-7 miles per hour in first speed). 
During subsequent deceleration the points will close 
again at speeds approximately two miles per hour 
less than the opening speeds. 

The ignition switch is of the usual type and is 
mentioned only to point out that when it is opened 
with the car moving, and regardless of the other 
controls, the transmission will shift to fourth (or 
second) speed but will return to third (or first) 
speed as soon as the car stops. 

The kickdown switch is contained in a small 
housing adjacent to the carburetor throttle shaft. 
Its single set of contact points are held open by 
spring pressure, and are closed only when the accel- 
erator pedal is fully and firmly pressed to the floor 
board. The purpose of this switch is to enable the 
driver to overrule the governor and to obtain a 
shift from fourth to third speed by merely depress- 
ing the accelerator. For example, when ascending a 
grade in fourth speed it would be inconvenient to 
have to wait until car speed decreased to 14 miles 
per hour and the governor caused a normal shift 
from fourth to third speed. With the kickdown 
switch, the driver can immediately force a down- 
shift whenever he desires with one exception—if 
the upper limit switch permits. 

The upper limit switch is also located in the car- 
buretor and consists of a single contact point inter- 
posed between the twin contact points of the kick- 
down switch. The single point is connected to a 
spring-loaded piston, the upper side of which is 
connected to a small hole at the ‘‘throat’’ or small- 
est internal diameter of the carburetor venturi tube. 
One characteristic of a venturi tube is that it will 
develop a vacuum at its throat which is proportional 
to the amount of air passing through the throat. 
With the throttle wide open, the amount of air 
passing through an engine's carburetor is propor- 
tional to the engine's speed. The upper limit switch 
point will, therefore, be gradually withdrawn from 
between the kickdown switch points and will there- 
by prevent the kickdown switch from functioning 
whenever the car speed is more than approximately 
40 miles per hour. The upper limit switch is there- 
fore a safety device designed to prevent the driver 
from dangerously overspeeding his engine by at- 
tempting a downshift at high car speeds. 

Practically all driving with this transmission is 
done in the third and fourth speeds of the high 
range. After starting the engine with the range se- 
lector lever in neutral, the safety clutch is de- 
pressed, the selector lever moved to high range, 
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the clutch re-engaged and the accelerator depresse: 
as usual—clear to the floor if you wish a jack-rabbi 
start. In such a start, the engine will immediatel) 
and noticeably increase its speed as the fluid coup 
ling performs its function until the car “catches uy 
with the engine’. The increase in engine speed an: 
the apparently effortless acceleration provided b 
the fluid coupling afford a unique experience to « 
driver who has become accustomed to the unyield 
ing and uncompromising rigidity of a conventional 
clutch and transmission. 

When the car reaches any speed between 14 and 
{0 miles per hour, the driver merely lets up the 
accelerator until the transmission faint 
click, and then puts the accelerator back to the floo: 
(if he must continue to be spectacular). The tin 
required for the transmission to shift into fourth 
speed will increase slightly as the car speed in 
creases, but normally takes less than two seconds 
considerably less than a trained driver could accon 
plish a comparably quict shift with a conventional 
transmission. In very hilly “roller coaster” terrain, 
or in traffic, the driver may find it advantageous to 
operate entirely in third speed. During slow driv 
ing or on a long hill, the transmission will auto 
matically downshift to third speed whenever the 
car speed drops below 12 miles per hour, but th 
driver may anticipate the automatic downshift 
some higher speed and thereby maintain a higher 
average driving speed by briefly depressing the ac- 
celerator. 

When descending ordinary grades the fourth 
speed permits the engine to exert considerable brak- 
ing effect. When very steep down grades are 
countered, a shift to second speed of the low rang¢ 
will permit the engine to exert its maximum brah 
ing effect 

The io. speed range is but little used, but can 
be valuable in deep snow or mud, or whenever the 
maximum available torque Is desired. 

If a run-down battery should require starting 
the engine by pushing or pulling the car, the drive: 
must remember to briefly disengage and re-enga 
the safety clutch when the car has attained a speed 
of over 14 miles per hour. Unless this simple 
quirement is accomplished, the transmission will 
remain in the freewheeling third (or first) specd 
and the car will not be able to rotate and start t 
engine. If conditions warrant, the same action an 
be accomplished at a car speed above 7 miles per 


I 


hour if the transmission is shifted to the low ran 
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Because of generous gear dimensions, the d 
ability of insuring positive cold weather operation 
of the hydraulic shift system, and because the as 
ciated fluid coupling is independently lubricated, 
lubrication requirements of the Chrysler trans! 
sion are uniquely simple: The manufacturer rec 
mends the use of SAE 10W engine oil. 
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HEN engines are lubricated with 

Texaco D-303 Motor Oil they de- 
liver full power and run longer between 
overhauls. You can be sure of depend- 
able operation, and great savings on both 
maintenance and fuel costs. These benefits 
are assured because — 

Texaco D-303 Motor Oil is both deter- 
gent and dispersive. It keeps engines clean 
.. . holds deposit-forming materials in 
suspension until drained. Consequently, 
valves function properly and rings have 
the free action that assures proper seal. 


veihco\ TEXACO Lubricants and Fuels 


FOR THE BUS 





D-303 also prevents scuffing and reduces 
wear to a minimum. 

To make rear-end and transmission 
gears run more quietly, last longer — use 
Texaco transmission and differential 
lubricants. 

For Texaco Products and Lubrication 
Engineering Service, call the nearest of 
the more than 2300 Texaco distributing 
plants in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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LOWER MAINTENANCE COSTS ASSURED 
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parts, adds miles to their life. 





“Stretch Test’’ proves Mar- 


seals out dirt and 


moisture 


Use a lubricant that adds life to wheel bearings — TEXACO MARFAK 
HEAVY DUTY. Despite heavy loads and high speeds, Marfak Heavy 
Duty stays in the bearings. It provides fluid lubrication inside, but 
retains its original consistency at the edges — thus sealing out dirt and 


moisture, sealing itself in, assuring 
is required. 


Use a lubricant that protects chassis longer — TEXACO MARFAK. 
The pictures tell why Marfak protection lasts longer. Marfak won't 
splatter under the heaviest blows of a hammer — won't squeeze or jar 
out of bearings under hammering road shocks, either. It cushions the 





“Hammer Test” proves Mar- 
fak protects parts longer 


And see how Marfak s-t-r-e-t-c-h-e-s. Ordinary grease won't do that. But 
Marfak is cohesive. It holds together. That means it seals out dirt and 
moisture — protects chassis parts for extra thousands of miles. 


safer braking. No seasonal change 





More Than 250 Million Pounds of Marfak Have Been Used! Marfak Heavy Duty makes 


wheel bearings last longer 


For Texaco Products and Lubrication Engineering Service, call the nearest 
of the more than 2300 Texaco distributing plants in the 48 States, or write 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


THE TEXAS COMPANY ° 


ATLANTA 1,GA. . . . 133 Carnegie Way 
BOSTON 17, MASS. . 20 Providence Street 
BUFFALO 3,N.Y. . . 14 Lafayette Square 
BUTTE, MONT. . . Main Street & Broadway 
CHICAGO 4, ILL. . 332 So. Michigan Avenue 
DALLAS 2, TEX. . . 2310 So. Lamar Street 
DENVER 1, COLO. . . . . 910 16th Street 


TEXACO PRODUCTS e DIVISION OFFICES 


HOUSTON 1, TEX. . . 720 San Jacinto Street 
PY INDIANAPOLIS 1, IND., 3521 E. Michigan Street 

LOS ANGELES 15, CAL. . 929 South Broadway 
MINNEAPOLIS 2, MINN. . 300 Baker Bldg. 
NEW ORLEANS 6, LA., 919 St. Charles Street 
NEW YORK 17,N. Y. . 205 East 42nd Street 
NORFOLK 1, VA. . Olney Rd. & Granby St. 






SEATTLE 11, WASH. . . 1511 Third Avenue 
Texaco Products distributed throughout Canada by McColi-Frontenac Oil Company, Limited, MONTREAL, CANADA 














